


























Rubber Accelerator

Production of the rubber accelerator was not being carried out at the
time of our evaluation, so observations of this manufacturing process could
not be made. According to Witco management, a liquid rubber accelerator is
produced in a batch process in an enclosed system using butyraldehyde,
butyric acid, and aniline. The reaction is run at about 128°F - 132°F, and
requires approximétely 16 hours to complete. The product is diluted with an
oil and is drummed for shipping. One employee per shift works here when it

is operational.

Insulation

During the walkthroughs on November 30, 1983 and December 9, 1983,
NIOSH staff observed removal of insulation materials from reactor vessels
and pipes. Employee and employer representatives stated that reinsulation of
reactors was an ongoing process. The Witco safety officer acknowledged that
asbestos insulation materials were used in the past and that, in some areas,

asbestos still might be present,

Neither employees conducting removal and replacement of insulation
nor management representatives were aware if an asbestos exposure might
still be occurring. However, a concern regarding this potential was raised by

some workers.
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Iv.

METHODS AND MATERIALS

A.

Environmental

To quantify the exposure of employees to ethylene oxide, glycols,
and adipic acid, NJSDH performed air monitoring on November 30 and
December 9, 1983. By mid-1983, nearly all PCB-laden soil was fully
removed from Witco, so industrial hygiene assessment of PCB exposure

was not possible,

1. November 30, 1983. Seven employees wore personal air samplers.
Four Polyester operators were monitored for exposure to glycols
and adipic acid. The NIS operator was monitored for EtC, and
two Low-Temperature Emcol operators also were monitored for
EtO. Numerous problems in conducting the sampling developed.
The two most serious were that (1) the EtO reaction was not run
at all so meaningful EtO levels could not be obtained and (2) the
glycol sampling used a liquid collection system with two midget
impingers in series, and the employees who wore them spilled
some of the collecting media when bending and reaching. There-

fore, NJSDH chose not to analyze these samples, but to resample,

2. December 9, 1983, Again, four Polyester operators were
monitored for glycols and adipic acid, and the NIS operater and
two Low-Temperature Emcol workers (one operator and one
trainee) were monitored for EtO. Sampling and analysis for
glycols was done according to NIOSH method P & CAM 338 for

ethylene glycol. Air was drawn through a three-stage sampler




consisting of a 13 mm glass fiber filter followed by two sections
of silica gel to collect ethylene glycol, diethylene glycol, and
propylene glycol aerosol and vapor, using DuPont P4000 air pumps
calibrated to draw 25 ml/minute of air. Adipic acid was sampled
with 37 mm mixed cellulose ester membrane matched weight
filters in closed cassettes, using DuPont P2500 pumps calibrated
to draw 1.0 liter/minute of air. There is no published NIOSH
method for adipic acid. Ethylene oxide sampling was done
according to a NIOSH method revised and published in July, 1983,
by the Methods Research Branch, Organic Methods Development
Section, NIOSH used 600 mg charcoal tubes (400 mg front
section, 200 mg backup section), with DuPont P4000 pumps .

calibrated to draw 25 ml/minute of air.

During walkthrough inspection and on sampling days, work
practices and manufacturing operations were observed. Job and
process descriptions were obtained through interviews with

employees and management.

Medical

The meeting and walkthrough investigation established that there

were multiple potential chemical exposures to all production workers at

this Witco facility. PCB exposures had been greatest among those who

worked in Maintenance or Polyester from [964 through 1972 but,

because of soil contamination, all employees had potential PCB

exposure, Potential exposure to irritant chemicals also was universal,

and in several departments, exposures other than those on the HHE
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request were possible. Therefore, NJSDH chose several groups within
the plant for comparison to each other, since a true unexposed group

was not available.

A total of 54 workers were invited for medical evaluations. These
included all 18 workers who worked in Maintenance or Polyester from
1964 to 1972 (probable high PCB exposure), the remaining 9 current
Polyester workers, and 27 workers randomly chosen from other depart-
ments as a comparison group of equal size. The other departments
represented were Stearate, Low-Temperature Emcol, NIS (one worker),
and Management. Fifty-two (52) subjects actually attended the
medical evaluations; 16 were from the high PCB exposure group. Using
standard forms, NJSDH obtained past work history and work history at
Witco, current symptoms (skin, upper and lower respiratory), past
medical history, and data on smoking and alcohol intake. Onset and
duration of work in each Witco department was recorded. Each subject
underwent physical examination, including one-time blood pressure
measurement and examination of skin, head and neck, chest, and

abdomen.

For the purpose of data analysis, NJSDH used the following
definitions of symptom complexes: mucosal irritation was defined as
presence of weekly, work-related current irritative symptoms in two or
more of these three areas: nose, throat, and eyes; bronchitis was
defined as cough productive of sputum on most days of the week, for at

least 3 months of the year, for over one year.



Nonfasting blood samples were collected by venipuncture for
complete blood count (CBC), multiphasic chemical screen, and serum
PCB. CBCs and chemical screens were analyzed by Metpath
Laboratories, Teterboro, New Jersey. PCB in serum was chosen to
measure PCB body burden. Serum PCBs were analyzed by the State

Health Department Laboratory.

Pulmonary function studies were performed by a private -
contractor using a Collins survey spirometer with Apex 420 micro-

processor incorporating the predicted values of Morris (1).



EVALUATION CRITERIA

As a guide to the evaluation of the hazards posed by workplace
exposures, NICSH field staff employ environmental evaluation criteria for
assessment of a number of chemical and physical agents. These criteria are
intended to suggest levels of exposure to which most workers may be exposed
up to 10 hours per day, &40 hours per week for a working lifetime without
experiencing adverse health effects. It is, however, important to note that
not all workers will be protected from adverse health effects if their
exposures are maintained below these levels. A small percentage may
experience adverse health effects because of individual susceptibility, a

pre-existing medical condition, and/or a hypersensitivity (allergy).

In additlon, some hazardous substances may act in combination with
other workplace exposures, the general environment, or with medications or
personal habits of the worker to produce health effects even if the
oécupational exposures are controlled at the level set by the evaluation
criterion, These combined effects are often not considered in the evaluation
criteria. Also, some substances are absorbed by direct contact with the skin
and mucous membranes, and thus potentially increase the overall exposure.
Finally, evaluation criteria may change over the years as new information on

the toxic eifects of an agent become available.

The primary sources of environmental evaluation criteria for the
workplace are: 1) NIOSH Criteria Documents and recommendations, 2) the
American Conference of Governmental Industrial Hygienists (ACGIH),
Threshold Limit Values (TLV's), and 3) the U.S. Department of Labor (OSHA)
occupational health standards. Often, the NIOSH recommendations and
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ACGIH TLV's are lower than the corresponding OSHA standards. Both NIOSH
recommendations and ACGIH TLV's usually are based on more recent
information than are the OSHA standards. The OSHA standards also rnay be
required to take into account the feasibility of controlling exposures in
various industries where the agents are used; the NIOSH-recommended
standards, by contrast, are based primarily on concerns relating to the
prevention of occupational disease. In evaluating the exposure levels and the
recommendations for reducing these levels found in this report, it should be
noted that industry is legally required to imeet only those levels specified by

an OSHA standard.

A time-weighed average (TWA) exposure refers to the average éirborne '
concentration of a substance during a normal 8§ to 10 hour workday. Some
substances have recommended short-term exposure limits or ceiling values
which are intended to supplement the TWA where there are recognized toxic

effects from high short-term exposures.

Published criteria are available for soine, but not all, of the chemicals

evaluated at Witco.

Adipic Acid - Like all organic acids, particles of adipic acid can irritate
human tissue, so symptoms of respiratory irritation can be caused by inhaling
adipic acid dust. Currently no environmental criteria exist (NIOSH, OSHA, or
ACGIH) regarding exposure to adipic acid, and its particular health effects

are not well-studied.

Ethylene Glycol - can enter the body by ingestion, inhalation, and skin

absorption. Vapor pressure at room temperature is low, so toxic
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concentrations are likely only if ethylene glycol liquid is heated or large
amounts are swallowed. Symptoms and signs of chronic intoxication include:
loss of appetite, respiratory irritation, eye twitching, central nervous system
depression, and loss of consciousness. There are no current NIOSH criteria or
OSHA proposed standards, but in 1975, ACGIH published a TLV of 10 mg/m3

for particulate ethylene glycol and 260 mg/m3 for vapor.

Diethylene Glycol - is similar to ethylene glycol in terms of heath hazard

from exposure; there are no published criteria.

Propylene Glycol - Toxicology studies have revealed no significant health

hazard and there are no published criteria.

Ethylene Oxide - Hazardous exposure can occur with eye and skin contact

with EtO liquid or solutions as dilute as 1 percent, and with vapor inhalation,
EtO is a severe eye, skin, and respiratory tract irritant, and in high
cbncentrations produces headache, nausea, vomitting, diarrhea, blood count
changes, and central nervous system depression. Serious chronic effects from
exposure have recently been reported, including cancer, genetic mutations,
and birth defects in laboratory animals and chromosomal damage in humans.
(3) As aresult, NIOSH has recommended that EtO be regarded as a potential
occupational carcinogen, and recommended, in 1983 testimony to OSHA, an
8-hour TWA of 0.1 ppm, with a 5 ppm ceiling for 10 minutes daily. On
June 15, 1984, OSHA issued an EtO standard that set a PEL of 1 ppm as an

8-hour TWA, with an action level of 0.5 ppm.



Fatty Acids - such as oleic acid, are irritating to the skin, eyes, and
respiratory tract. No criteria exist, Exposure to airborne fatty acids can

produce skin rashes and irritant syndromes of the eyes and respiratory tract.

Polychlorinated Biphenyls - were widely used from 1930 to the mid-{970's in

electrical transformers and condensers. They had multiple uses, including use
in sealants for wood and cement, as hydraulic fluids, cutting oils, plasticizers,
and as heat exchange media. Initially thought to be non-toxic, their
widespread use and chemical stability has allowed them to bio-accumulate in
the environment, and over 90% of the general population now has detectable
PCB in fatty tissue. Non-occupational exposure has been primarily throUgh
ingestion of meats, especially Seafood. Working with PCBs may produce-
additional exposure and higher body burdens; studies have shown variable
elevations in serum PCB in exposed workers (5). U.S. production was halted
in the mid-1970's. PCBs have caused cancer and immune suppfession in
laboratory animals. Initial reports of occupational disease associated with
PCB exposure consistently reported chloracne (a distinctive, persistent acne),
eye irritation, and gastrointestinal disturbances. Used PCBs that have been
heated may contain chlorinated dibenzofurans (CDF) as impurities. The toxic
effects of PCBs are thought to be caused, in part at least, by CDFs, since
recent studies have shown only mild skin and respiratory disease in workers
exposed to pure PCBs (5). Severe dietary PCB poisoning has produced
chloracne, increased pigmentation of the skin and nails, weakness and
numbness of limbs, decreased conduction velocity in peripheral nerves,
elevated serum triglycerides, menstrual disorders, and bronchitis, all of which
persisted for a number of years (5). Current OSHA and ACGIH standards are
a TLV of 0.5 mg/m3 for 54% chlorine PCB, and | mg/m3 for 42% chlorine
PCB. The NIOSH-recommended criterion for PCB is 1.0 microgram/m3 total
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PCB in air, 8-hour TWA. Serum halogenated hydrocarbon levels correlate
well with levels in adipose tissue and, therefore, with the body burden (10).
The New Jersey State Health Department Laboratory considers 0 to 10 ppb
its usual range in individuals without occupational exposure, with a mean of
approximately 5 ppb, according to its experience. Seventy-five percent of
people have serum PCB levels below 10 ppb and 95% of the population is
below 27.4 ppb, in one study (12). In other studies of non-occupationally
exposed populations, serum PCB levels have ranged to 42 ppb, with means

from 2.1 to 24.4 ppb (11-12).



VI, RESULTS

A. Environmental

Air monitoring results are presented in Table 1. All glycol levels
were not detectable, or detectable at less than 1 ppm. Adipic acid
levels were 0.55 mg/m3, 0.47 mg/m3, and 0.79 mg/m3. All EtO levels
exceeded the OSHA action level of 0.5 ppm. The NIS operator had an
8-hour TWA exposure of 7.1 ppm (current OSHA standard = |1 ppm), and
the Low-Temperature Emcol operators were exposed to 0.701 ppm and

0.950 ppm, respectively.
NIOSH observed a number of poor work practices, including:

l. In Low-Temperature Emcol, employees leaning into the
heptane wash tank in order to perform their job, adding
powdered materials to reaction vessels by hand scooping and
without local exhaust ventilation, and grinding the material
known as 607 (a surfactant made from stannous chlorate,

lauric acid, and chloramide) resulting in visible dust;

2. In NIS, potential exposure to EtO from opening the filtration
tank to make hand additions, and adding NaOH and celite, a
product containing crystalline silica, by hand to the NIS

filtration tank,
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5. Training and education, with respect to informing employees
of the hazards and safe use of chemicals at the facility, was
inadequate. Most employees did nét know the specific
chemical names of products with which they worked and

were not well-informed about workplace toxicity.

Medical

Fifty-two male workers from the Polyester, Maintenance,
Stearate, NIS, and Low-Temperature Emcol Departments, and from
Management, were examined. Table 2 describes the population by
current job assignment. The one NIS worker was analyzed together -
with Low-Temperature Emcol workers. Past medical histories were
evaluated; no subjects required elimination from analysis because of

reported pre- existing cardiac or pulmonary disease,

Because of the small sample size, results with borderline signifi-
cance are presented, To analyze the relationship between serum PCB
and blood pressure and liver function (Table 6 and 7), regressions were
done. In Tables 5 through 7, B is the standardized increase in the

dependent variable per unit increase in the independent variable (13).

Respiratory symptoms reported at interview are summarized in
Table 3. Twenty-nine subjects (56%) complained of work-related
symptoms that indicated mucosal irritation, in all areas of the plant.
The highest rate was in Low-Temperature Emcol, 5 of 5 (100%). The
number of irritative symptoms per subject also was highest in Low-
Temperature Emcol (mean = 2.2). Notably, all but one of the Low-

Temperature Emcol employees were non-smokers.
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